Nutrient-starved incubation conditions enhance pyrazinamide activity against Mycobacterium tuberculosis.
Pyrazinamide (PZA) is an unconventional frontline tuberculosis drug characterized by high in vivo sterilizing activity, but poor in vitro activity. The study on the mechanism of action of PZA has attracted significant attention because of the peculiarity of PZA and its ability to shorten the tuberculosis chemotherapy. In this study, we examined the effect of nutrient-starved conditions on PZA activity in vitroat acid pH. We also examined the effect of fatty acids, benzoic acid and salicylic acid on PZA activity. The results showed that nutrient-starved conditions lowered the membrane potential of Mycobacterium tuberculosis and enhanced the activity of PZA, with 5- and 10-day starvation conditions resulting in greater enhancement than 3-day starvation. Fatty acids, benzoic acid and salicylic acid enhanced PZA activity in both normal and starved bacilli, especially in starved bacilli. These findings provide further support for the recent model of PZA action and may have implications for developing new drugs that shorten therapy.